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Abstract

1 .  ltllfwlucfion

blcadtll 0[ apj]lical)ilily and I]iSll pcrfwmancc wllcn

applid to real ]ml)lelns ICC] Ihc  C(XIYS {o rccommcn(l a
Vcrsjoll of I}lC Rice Al~\(jrill]ms f o r  l})r?il inilial data
conlprcssiotl s t a n d a r d , ~’l]c kcy alg, orilhmic a))d

pcl fol’lnallcc CllilraCICI’i  S(i  CS (hat II:IVC  dli VCll lhC

dcvclopIucIlt of this tccol}ll])cl)(l:t(ic)l]  arc d i s c u s s e d  hm.

Additional tutorial information and :[ llr-oab his((~rica]

])clspcclivc  (JI] rcl:ilcd dc\Iclo]JiIlc Ii[s for s p a c e

c(~tllil}ll]lic[tlioll can hc found in Kef. 2. l’lccisc dc[ails of

Il]c s tandard rL’c(Jl]l]llctl[l;ilic)ll :ilc tlol pr~)vidcd  hcrv,  ‘1’hc

reader is rcfcn cd (o Ref. 1 for the dcfinit ivc. spcci  fica(ion.

M a n y  d e t a i l s  of Illis papcl”,  includin~, slylc.  and

Il[)(itliorl, arc dralvrl frol]) Ref.  3, whicl~  earl l)c consi(lcrcd

Illc pl-im:iry r-c fcrcncc. ‘1’l)c codir~~’ Ilr incipals, alonp, will]

Holillioll, ” alc dL’\’el[)pc[i  Ilcrc irl a  stei>-i)y-slcp lasi~i(m.

‘1’l)us, i t  IIlay IJC (ii flrcul( to (i[’rive fuil corl]]llcllcilsiorl”

ul)cn ski]l]~ir~~ c)vcl illlclvcrlillp tl]alcr ial. 11 is a F(ml 01
[lIi\ lXI]X’1” [h[ll a lCa(lL’r \\’i}] (’(JllC’]\l(iC: “1 ~ln[lct-sl:tr]([ wlIy

ti)(’}’  pul-suc(i  [ilis Slitl)(illl(i “

11. ‘1’hc overall Coding  I’rol)lcm

As sl)(~mtl in l:ij:. 1, tl~c Iosilcss c[dill~ pr~~ccss car) bc
]mt(i(ioncd ill(() two slcps:

Sl(’p 1) Rcvcrsiblc  ptcprtwcssinp, of :1 bl(K’k  Of (iiltii. .
sarl]l)lcs  X irl{o am~lim data block 3 thal i]as

cer[air]  “stardar~i” ciIarac[cI  islics,  ard

Slcp 2 )  llsing a(ia}~livc l;tri:ll~ic-lcr}g,li~  coding,  10

Cfficicnliy rcprcwllt lilt. Sl:miarci SoutL’c 8

i)lock pro(iuccd ily Step I.

‘1’hc wvcrsil)lc prcpr(wcssins s(c]~ i s  cl-ucial 10 lhc.

ovcral] cwiir}p,  proi)lcrn hill i t  i s  secondary  10 lhc mair)

{11[(]s1 of Il]is paper, li’lli~h wili foc[li on Step 2.

‘J’11(’slall[lal”d  Solll”cc

‘1’tlc otlllwl ol’lttc i[lcali/c{i p]L’pl-OCCSS(JI and ir]l)ut I(J
llw adaptive vdti[ti)ic IuD:] (I] [X)(lcl  :Ilr i)iocks of (iala,  8,

lil:itcxilil)il (ct”l[titlc it:ll’il[lclis lie.\. I;i)sl, ICI
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)1(II \\’11(’11  d i l l s  V:illlcs  al’c clos(”  1 0  ti)cil Iilnits,

condition” (2)  aIId hence c(mdilicm ((’) c:IIIIlol lx’ 11 NC f(w all
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Fi~g. 4. Split-Sample Mode Structure

l’Sli,k ]S] = l’Sli l!G[’,h] A i“.~ (9)

Sinll)lcst Split -Satnplc MOd(’,  l’S1l  ,1<. I((J1” a
s[)ccific  c(xlcr  l’Sli in l;i~). 4, the pal-dlw(c.l k (Icfincs a s(’1
01 ibl 1  (xdc  oplioms.” Valic)lls Spli(-sa]llplc IIldcs I}avc

I)ccn Llsd,  slm (iap, will) :in :idaplivc coder n:imcxl 1 ’S14 in

p]acc of l’Sli hack  in 1970.t71  IIu[ all currcal in[cres(

f’ocu~scs on lhc sc.1 o f  c o d e  oplions Ihat  al-c ot)taincd by

asiay  1’S1 I of lk]. 6 in place of l’S1i.  this is boll) bccawsc

of (lIC cxlicmc s i m p l i c i t y  of Ihrsc OPli Oas 8s WCII as

c>i(tcncc  of pcrforlllancc  op[ilnality uadcr ideal condi[ioas.

l;]rsl nolr tlm l’t)llowinp cqaivalcaccs:

1 ,;ijllariaa, thcII Il)c Spli(-safll])lc  co(k” ()~)li()i) 1 ’ S 1  l,k is

c(luivalcnt 10 a lltlffn~iia c o d e  with i ts optilnull] pci-

f(~l lllaarc ccnlcrcd a[ k4 ? l)ils/siirllljlc.[Xl’[9J la praclicc

[I]c  1 )ynamic Ranp,e fw (his  cwic oi>lion  is :ii~j>r(]xitl];tl,cly
j (),5 ilits/sar]lp]c  find  cca[crui art~aad k+ 2. l’Cl’f(YlllallCC

f(~] l’Sli,ti is illuslr:ttc(i in l~i~. 5.

? k+?

ENTROPY, bitslsample

Fig. 5. PSI1 ,k Performance
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Table 3. Options for PSI14

Spli(-Sillt]plc
NIIIIIC

W(),()

‘s1 I ,()

‘s11,1

l’sll,k

1’s1:3 = l’sll ,11

l)ynmic 1<;111:,(’
(bi(s/sdmplc)

(().75, I .5)

(1 .5, 2..5)

(2.5, 3.5)

(k+ 1.5, k+2,5)
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ENTROPY, Mts/sanlplc

Fig. 6. PS114 Performance Summary
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